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Carefully read all the problems. The first page has potentially usefullilformation. The last page
is for extra writing space.
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1. True/False Circle either T or F for each statement (10 points each)
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Given that Hg(l) has a higher density (thus smaller molar volume) than Fe(s), the
activity of Hg(l) at standard pressure will be very slightly less than that of Fe(s).

For the following reaction ARG® greater than zero.
2H,0()——2H,(g)+ 0,(g)

For the following reaction adding an inert gas such as Ar will decrease the equilibrium
constant

2C0(g)+ 0,(g)——2C0,(g)
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2A. (20 points) A W o wa

The following exothermijg reaction is found at equilibrium at a pressure of 10 bar and a

temperature of S00K. \[‘ M

CO(g)+2H,(g) <> CH,OH(g) JrC[/

What will happen to the amount of methanol at equilibrium when

The temperature is raised = hke O@é\‘\ Increase Derease Unchanged
b ‘ P\‘odud% ! -

The pressure 1s raised Decrease Unchanged

An inert gas is added at constant pressure

An inert gas is added at constant volume Increase Decrease nchanged

eCrease ) Unchanged

2B. (30 points)
For the reaction

2NOCI (g) <> 2NO(g)+ ClL(g)
K=16x 107 at 35°C.
Given these conditions you have a container that has 2 moles of NOCI, 2 moles of NO, and 1

mole of Cl, in a container that has a volume of 2000 L at a temperature of 35°C.
Is the system at equilibrium? If not, which way will the reaction proceed to reach equilibrium

(towards the reactants or towards the products)? P I Q P 7 s
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3. (25 Points)
For the following reaction

A(s) = 2B(g)+C(g)

You start with 1 moles of solid a in an evacuated chamber that is held at a constant temperature
of 500K. The system evolves to equilibrium at which point you find the partial pressure of gas C
18 5 Torr.  What is AgG® for this reaction at SO0K.
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4. (25 Points) Below is a plot of InK vs 1/T for a reaction. Use the tangent line to extract the . 7 s
change in enthlapy and entropy for the recation at 250 K. Note: as the plot is not a straighy Hale T/

line one cannot assume the enthalpy and entropy are indepent of temperature. \ 0 00‘1 J:Zi
E— - 750K
7.5 - : | S»QDP.Q NS /2
7 ' | | Tk = A%
ne 499
6 (0.0043)~ (00039 k.
5.5 M= —+50 4 (-‘r’s>
5
45

55 = ~ 450 (00%)+h

0.0015 0.002 00025 0003 00035 0.004 00045 0.005 00055 b= 175 (45

° \L -
AP\R_: —"SJQDP‘Q‘ '8 Erm \]250\( gwn 06 Dme - \
Al —(<350)(33145) = (Dasto%ot



4. (50 points)
Consider the following reaction

2A(s)+B(g) > 2C(g)

You initially start with 4 moles of solid A and 1 mole of gas B in a container at a constant
temperature of 400K and a pressure of 2 bar. For this reaction ARG® =5 kI mol”'. You let the
system come to equilibrium and measure that 4100 J of heat is absorbed by the system to
maintain a constant temperature. Use this information to determine the partial pressure of the
gas C in equilibrium at the higher temperature of 600K and a pressure of 2 bar.
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